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Abstract: 

PROBLEM TO BE SOLVED: To reduce the kTC noise over a wide range in a CMOS image sensor. 
SOLUTION: A pixel circuit 10a for one pixel is composed of a photoelectric converter element D 11 for 
photoelectric-converting incident lights, a reset transistor Mil for resetting a cathode electrode of the 
converter element D 11 to an initial voltage, an amplifying transistor Ml 2 for converting charges stored 
in the converter element Dl 1 to a voltage, and a row selecting transistor Ml 3 for selecting an output 
signal from pixel regions parallel in the row direction. A voltage control circuit 20a controls the gate 
potential of the reset transistor Ml 1 to change its on-resistance with the converter element Dl 1 reset. 
This controls a cut off frequency of a low-pass filter composed of the on-resistance of the reset transistor 
Ml 1 and a parasitic capacitance on the cathode of the converter element Dl 1 in the pixel circuit 10a. 
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^:&-r ^ c <t ^^^a <t -r ^ c M o s -f y — ^;-tr >ito 

e*ssaeiriftSLTfrfE3ts«»9RT(^* V- ks 

fjfEP^^-^^^yuMOS h^>v;^^a> Ku>r >a<Si:. 
frlENf^-\'^;uMOs h^>vx^a> Ku-<>sisi:a> 

* -5 C <i: i: -r ^ IS*ti 1 f Em(7> C M O S >f > 

[IS*^4] fJlE::^;u-a>^^jmiffl h^vv^x^ 

fc^ C ***ai:-r -5 IS«S 3 IHKtDC MO S ^ y -V 

4i(::fg^^tifcl9fEP5^-v^-;uMOS h^>v;^^^/c 

(::S«^*4^ycB^IIEN5^•V':^;^MOS h^>v;^^*tcf* 

ititlc. ffltE:^;u-S>^®l®ffl h^^vX^cDV- 
xSttlclJJfBtoMSBEA^etlS**!^ c t -r -SIS 
4 fEKO) C M O S >r ^ - v-fe >-9-o 



T. mz-hv h;r:7ia»a<7)*ifflj^icfcit^s9iEu-b'> 

-5 c <t (Ccfc y iiif^r ^ ^(c:&-r ^ c <t ^ 

t -r ^IS*« 1 lEKcz) c M o s ^ > - v-tz v+^o 

3Ka*<. l»fEII«!liiKSOt!i^^^JiS^a«i^(7>±IS(I 

sfi **its-r *c^**#ai:-r^ is*3i ? iek<d c m o 

^m^^{z^l^xm^^mmK.tm^i&^i^.^m ^ 

SiiEiitsffl h^>vx^(i. i?rfEitii^»rpi*icfctxr. 
mtz%^(nmm h^>v:^^<tj^^?^f-rB2CD^i!) 
<!: Lrffli>i^n^ c t Si^a<h-r'&isat3a 7 8E 

01 l^^iE^i!Iii^ss<7)^S1^ft(c^l^r. id 

XSIt^lHlSS^ ^ C t ^^mtthm^^ 7 IE 

CMOS-O — vH2 >-9-o 
[«B-fla)P*i^>:lttB^l 
[O O O 1 1 

[«B^O®-r^ttfl55^ifl *«B^li. ^h'j^x^K(riE 
YT Ku;^a>ffi5ti::S':5L^riiiiicai^-r^c^ic<t:yiii 
T C*|#^ffiM-r C ;!)<pj^/.*: C M O S >r > - v-t? > 

[0 0 0 21 

LTIiCCD (Charge Coupled D 
evice) /><g=t j£ < LTl>'&A<. c<;>CCDfi. IS 

*«A<<aj*T?fe^CMOS (Complementary Metal-Oxld 
e Semiconductor) ^oizXlc J: y fiJg;b<Rrffi>S:CMO 
s -f > — v>-t >+Mc j*-r ^ ;:i @ /)<S * o T l^ -5 o 

[0 0 0 31 CMOS-O— v-t>it(*. 
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[0004] 091*. tIt*(7)CMOS-r-^— v-l?>+M:: 

r-fc^o ia9(c^-riii«i5is85oii. yn- h^-ct—h* 

^mfiiL. C!l^(*N^-^r:^-;UMOS F ET (MO 

5 Field-Effect Transistor) ic,*: U -^n-P*iJ^«* 

M5 2. *5cfci;tTS« h^>ixX^M5 3;b<Sg**lfc 
APS (Active Pixel Sensor) ^f&^^LXl^^o * 

P5'•^7^-y^MOS h5>vX^ (J^IT. PMOSh^> 
vX^<tBg|*-r*) M6 1 *5cfer/N5'-^7^''>UMOS 

(iJlT. NMOS h^>i^X^i:lllS»f -&) M 

6 2 IC cfe -3 rWja * *L ^ ^ ^ Ial» 6 O 3b<mJS * tL 

[0 0 0 5] 7tm^«m^D5 1 a>7'>'— Kfflljmiife^ 
tL, V— Kffll(i'j-b'V h h^>i?X^M5 1 <0V— X 
^Jcfct/iitSffl h^>vX^M5 2(D>!r- hSUlC 
JSSg^ttTLN-So ^fz. U-tr^y h h5>vX^M5 1 O 

KU-f>a««t. litSffl h^>vX^M5 2(D KU^> 

3(::fSfi8^*trL^^o *^>(c. 'J-tr^v h h^>i^X^M 
5 l<7)y— hS«(±. U-b-y h<l#l9L 5 1 *^Lr>r 
>/^-^[HlS8 6 0(Dtli:^a«lcmtt*tL. 

[0006] iiffiffi K^>vX5iM5 2a>V— XB« 

r*. fTa«h^>s;x^M53(DKu-f 

^J*Cfi](;)liI^Isl»5 0^il«-r^ycAb<D^7M«<l^S L 
C T t)<mfi& * a«1i^« L 5 2 (CltjS ^ ttr l^ 

-So ^fz. V— x^liii. 5^J:^fS](7>iii^is)SS5 o^S« 
[o o o 7] >r ^isisse o-ei*. pmos 

NMOS h^>vX^M6 2(;)V— x^liiil^ife^ 
tlTt^'5o PMOS h^>vX^M6 1 fccfct/NMOS 

h^>vx^M6 2a)#>f — ha«iri*ij-b»v hMmm 

[0008];j^^(C. C(Dtt*C0Iij^(Hl^5 0(C^(t^i& 
f^^SmiZUiB^^^, ^ iHlffi 6 O ICQ — U^^U 

(D'J-fe :/ h*ltaHi^V r s 1 36<A***t€>^, PMOS 

h^^vX^MS 1 NMOSh5>v;x^ 
M6 2;!)<:!|-:7«S<t<i:y . 'J -b *y h h 5 >v;x^ M 5 1 
(7>y— hS«lc/N>r U'<;KD'Jir*> h{l^RST*<A:^ 
ttl^o CtLlCcfcy 'Ji2*y h h^>vX^M5 1 



[0009] ^l^■C:. »; -tr *y KMfflHi^ V r s t ti</\-( 

D5 1 a))»a;{)<te*y. 'J-t-v ha^EVR;!)^bafiA<ft 
T-r^o iiteffi h^>vX^M5 2liV— X:7:t PT7 
>ZftLxmmL. 3fea«»m^D5 1(;>:^V-KSI£ 

*iiK-r^o Rfgi»pa<D«ia»(cffa«fi^sLCTj!)< 

a)^TS«h5>vX^M53;!><7j->|c^d:-5<l:. iffSffl h 
^>v^x^M5 2(Dv-xSiE*<{i^miE<t Lr9Ja« 
fi^fii L 5 4 LTffi y ai**i'&o 
[0 0 1 o] 5tJa«<i^^L5 4(i. -(5iJ^ff. 
y-rX+-v>-b;HsIKS/M.rfiiS« h^>vX^ (i: 
tir|2l5Fi*-r) <D KU-f>aiS(cJgjS*^Tl^^o CM 
OS-<p«— v-tr>-9-r(i. trS^^l^S LCTlc<fcij7K 
¥:^rS](c3fe^j^;lx^c«'lijm(Hlffi5 0A<s«**i. 

&^Ja«<l^«L 5 4lZ}S8E**tyi51JS« h^>v?X^ 
3t)<llllc:t>(c$tL-&Ci:lcJ:LJ. 1 1il3R5i^(DIiMftfi#3!)< 

[0 0 1 1 ] 

cDiiimiHiss 5 o -c(*. i^m^t^m^ d 5 i (c^-r ^ u -t 

(0SyNti:,ti<^it-t^tl^5mmt<&'otzo kTC«l# 
(i. U-tr^> h h^>vX^M5 1 ;!)<:^>3|:^S<t?^d:y . 3t 

L^T^^L. ukTC= (kT/C) ^/2xm^ti^3 

>5*^A<fj»i»#-cfc^o ^^-e. kii7tc;u*>-7>^iat. 

-So 

[0012] C<OkTC$ft#Ii. ^>yA(C«^-r^fc 

kTc$i^^<aMr^c<b7!)<ti^^iKTi^^o L3^)^ 
LcoiiB-. ^®)igtes;b<iftf^'r^^jKia^iai*)(7>k T 

[0 0 13] *tc. kTC«|#*«St^^fc*r)a)lHl»li 

[0 0 14] :^^BMltZ.(DJ:ot6imm\zm^XtS^^tz 
3&: C M O S -f > - V -b > -9- S S«-r -5 C * e M r 
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[O O 1 5] 

T K {y^a>m^{zmr5l^xm\zmti^^ z: t (c<k y 

Dim* V- Km«$fi)8SSIEf:: U -b h-f U -b »:/ 
h h^^vX^M 1 1 t. I^IB5tm2!«m^D 1 1 (CS 

2<t. ^T*^s](c3fe5^J*tLfrl^^lSli^mMiit*^b(7>^i^a^:^ 
(siKioa^. «irK3tas«*^D 1 1 ic^-r-suir^v 

>SK<i:fIiB3fea^fem^D 1 ia)*V-K(c^i:-5» 
?1^SS^*Iffll^'&miE*lt»lelffi2 0 a ^t^^-r-S-i:**^ 

a <t ^ -g) c M o s >r > - V -tz >-9-;b<set * :K ^ o 

[00 16] C<D.fca^PCMOS>r v42>-9-C?f*. 

y > afe^^ift^^D 1 1 (7):^ V— Km«(Dme*<«]«flS 

^yh^tl-Sc aiE*WlHlS&2 0 al4. Ttm^JS^^DI 

1 a)y-b*v haBFBlEtJt^. 'j-tr^v h h^>vx^M 1 1 a> 
y-ha<ii**JWLr. y-te'v h h^>ixx^Mi 1 0) 

O a(Dp>qSP(C^5L^r. 'J -tz *V h h ^ > vX ^ M 1 ^ Oy^t 

>t&tjit9tm^»mTO ^ 1 0:^ v-Klc^c^S^S 
aii::J:y«ja*+t^P-/<x:7-f ;u^<D*'y h:f7^S 

}S,m<Mm^ti^o ttoT. li^iEissi oa*^^,tii:^^ 

[0 0 171 -^fz. m?Lit. h5>vX^M 1 2 

<b^TilS^ h^VvX'S'M 1 3^[51S&mO-giJ<t LTffl 

c <h (c ^ y iSf^-r ^^ISiiBS ^ ^ ^ (ciftitr ^ ^ 

[0 0 18] 

[0 0 19] IS2lc^-r«i:3(::. ^^McOCMOS'T ^ 
-v-b>-9-i 60±{*mfig(i. (ij^[HlSSi o a A<T hy<7 
x«{cES**i./c[iJ^€^l Oi:. SiS*[S]a)lii^l5iS8 1 
oaa)«s-^y-t«v h<i#a)aE*n»*^T^fci^^<DSit 

3tSv:7 hUvX^/aBE»JffliIslSS2 0i. #9ija>IiiiR 



(slffi,l o a)!)N^,tfa:fciSF;K-S)lJ«<i^a)lite^<fcl/>'^X 
(SaffiS* 5 T > / X*-\? >-b;HHll» 3 0 ^ . 

1 O a A^f>CDtli^^^iS-r-&7K¥jfe^v:7 hUvX^ 4 

oiccfcor«is**v-6o ^fz. #^ja«h^>vx^M 

4 l3b^i^<Ddi:^fi^*Stt-5ai*/<XL4 1ic(i. TV 

:3^4 1 aA<^^lS**l■CL^-5p 

[0020] ia2Tfi. >rX4^-v>ii 
;Hp]SS3 oa<i o(;>«fife3^a*y^ t LT^^tin^^ 

UlSlClilimilSSl 0 a;b<^g$tLyc^jr<t(C1 O 

Lxr4ff4^J(7>®*lHlS8l O a3b<E5lJ$ttfc«^*5^L 
Xl^^t<. IIK5lcl4CtlJ:yi^<(D®misISSl O a/)<iB 

[002 1] #iJS®Ki Oar*, hy>r:Ji— K* 

frl4:7;f h^-h^lc cfc or ?^d: -5) 3feaS«m^D 1 1^ 
mmL. ffIl^(^N5^-t':^;^MOS F ETlCj:y-5- 

jK-F+H^JS^jK^y-b'V h h^>iyX^M1 1. ifteffl 
h^^i^X^MI 2. *>cfcl/ffS« h^>vX^M 1 3 
t<^m.t^HfzAPS (Active Pixel Sensor) ^f&^^ 

[0 0 2 2] 5ta««*^D1 1<DTy— KffiO(i»lfe* 
ti. :^ V— K®jliy-tr*y h h^VvX^M 1 1 CDV— X 
Sffi. *icfci;i8*Sffl h^Vv^X^M 1 2(;)>f-haffiic 
fSfi!**irt>-5o it«fflh^>vX^M1 2<7>V 

— XBIil*. ^Ti^J^ h^>vX^M 1 30) KU>r>®« 

[0 0 2 3] S]S*Si/:7 hUS>X^/mff*l^lH}»2 
0/)Nb(±. 3tB«8l*^D1 1 $y -tr ^ hi-'S/ciTjcDy 
-t? hfi^tS L 1 1 <t . ^*fS](Dlii*lPlsS 1 o a 
t^tz^co^mVim^t^i^ ^ ^mztiLXPi^W-lD 
|p](cES*nrl^^o y-b-y h<l#lSL 1 114. y-b'v 

hh^>i;x^Mi 1 oy— h^^irmi^^ttT. y-b 
y hm^^^f^r^o ^tz. 'nmvimm^L i 214. 

s«^i^^ift*&-r'5o y-b^> h h5>vx^Mi i(7)K 

L/^OB^i. ^^cfc0^ii<i§ffi h^>vX^M 1 2CD KU-f 
[O O 2 4] ^7il« h^VvX^M 1 3CDV— X^ffi 

(4. m:^(^(omm^s& 1 o a ^M^-r^&yc^^co^jiSRfi 
4f4. 7>zfyy x^^^'^zji.ms^s oi:it'Lxmm 

[0 0 2 5] K^>v>X^ M4 1 (DV— X^fii 

f4. tfi:^/<XL4 1 iCjtJS^tLTLN^o #^JM5? 

h^>v^x^M4 1 a>y— hSffi(ci4. *¥^Sv:7h 
uvx^i 4 o*^^9Ja«^i^3!)<WS<D^>r s >^-eiii^* 
A^*tL-&o ctviccfcy. Tv^/y-rx^-vv-b^mi 
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oizisi^xmn^^^xiy Xi&m^mt}<mi*ifzm 
[002 6] ^\z^ mMt. m-omm^sisi i o a 

1 O a <h<t tilC. h M 1 1 CDy— h 

S4i(rU-tr-v hti^RST*«Jg-r^SBE®lfflilHlSS2 0 
[0 0 2 7] CZT?. 01 *fflt^r. ISSChISS 1 O a <Z> 
Oa 'J-fe»> h<i^SL 1 1 ^iSCT'J-b^v h<l# 

U-tr-v h<i^RST;b<:4-:7|c**i'&<t. 

TfeiccscT^ta^^^TD 1 1 (cmi5A<^a*tL. z^x 

(C#L^. 3t^^^m^D 1 1 <7>^ V— K«J(Dm<i*<<5T 
-r^o li<Sffi h^>v;^^M 1 2I±V— X:7:i-PTT> 
iftLXmmL. *SS««^D1 1(D*V-Kffi!|(DS 

[0 0 2 8] ^(D^'iizm^m^<Dmmt<m^^ti. m 

m^9im^tLXJ\m9im^mL^ Aiz^:ht*i^o ca> 

x^Mi M)<:t>^miz^t>^). ^mmt^m^o ^ mz 
5tJ:mf^t(ommmsi^ o avit. u-tr^v k^i^rsta^ 
D 1 1 (cfcit^gsm^irc& i:y=<i^aaic k t c$t# 

<Dja^*<m:l:-r^o ZOKTCSI^I*. vkTC= (k 

IR^D 1 1 (0±m&Xib^o 
[0029] *^B^CDCMOS-f v^-t>-tM -eii. 
Z(7>kTC$|#a)S^^li£5i^$<53^^^fciftlz. "J-tr^> 

<i^RST(Dam*. SIE«UailsISS2 0 a(rj:y*|fflJ-r 
CT*. HiffelilSSl O a<D^5lK«la^C^5l^T. 'J-tr-vhh 

(:: p -M'x 77 < ;u ^ tL r t > -g) c <h ;!)^ f> , 

i&tii^mt^tt^ztizjii). C(7)p-/<x:7-<;u^(D 
T. 'J-b-:/ h«^RST<DSE**H9-r^ entirety. 

ff sa)a»Bciii±a> k T c * iaa-r -5 c 3b<T* 



[0 0 3 0] 031^. aE«l»i5)Sl2 0a.^iJtii 

fe-So E3IC^LNT. ®ESilfflII51SS2 O a(i. ' j -b h 

T 3 O 1 J^)^^^-f SV^T 3 0 3^T?(7>rBl. 'J-tr*vh<l 
^RST^dJ^-r-So ttoT. -$i-f 5>^T30 1-T 
3 0 3*-e*<. 'J-tz^v h h^VvX^M 1 i*<:i->tt® 

[003 1 ] aiE*)fflIIslffi20ali. Z<D^J^y\-mm 
>r S 3 O 1 |Cfcl^r. ai£M^@SS2 O a (idi:^ 

^>vX^Ml 1 (iyJ-V«jS^?EP'5*^ ctDi:^. SSI 
aEVDDlZcfcor h h7>v^X^M 1 1 (D:f > 

D 1 1 izisif^mmmm^mmizo'^v h-r^o 

[0 0 3 2] ^{Z^ m^ttPp1«<0^-< 5>^T 3 O 2IC 

53t^T. mE*JfflJlHlffi2 O a ±t^<Da—/^7.y Jl^ 

n t ^di^-r^o ^a)*iffliaiEv c o n t (*. ^j-^zv k 

El3lC:^-r<*:^(ca3§attVDD,*:y«lNStt<t 

Ml ^(D^>^tf^i)<m1mLX. a—y<7sy>cji.^a>^y 
^^ymmi&t<i&Tr^o tt-DT. mmmE,v c o n t 

[003 3] -$1^ = >yT 3 O 3(rfeL^T. ^j^ 

siEv c o n t <oiht}t<f^±^*ix\htimE.t<G N oa 
{i^<fy. 5taa»«^Di MztsH^m^fi^m^tti 

lEV c o n t Ic^J^^-f'&Cirlc.^y . k TCSI^(7)(S3ic 
ir^f-So *tc. CCDSItaiaEEV c o n t (Dili^lC^tjto 

r. a3®aiEvDD^tii:ti-r^c , 3tas«* 

[0 0 3 4] :^{z. mi£^mms&2o soymit^B^u^^ 
mf&<Dmiz-:)l^xmMr^o m^it. mf£um\Bi^zo 

{ZTjktXl^^o 

[O O 3 5] ia4lC^-ratt*]t»lH]»2 1 a(i. P^"^T 
:r-;UMOS h^>vX^ (KIT. PMOS h^>vX^ 
irBSfti-r-S) M2 1 fcJ:l/NT-\'^;UMOS h^>vX 
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^ (J^JIT. NMOS h^>v^;^^<tBSf*'^^) M22iC 
<t:oT«fiK**L-&CMOS-f ^BKi:. Z*lh><D 

ffl h^>i^A^M2 3fc<*:i;iHlSStgjSffl h^^vX^M 

i:tlCP^-V^;i/MOS h^Vv^X^^ffi^LT 

[0036J PMOS h^>vX^ M2 1 <7)V— 

M2 2CDV — Xa^(it$tfe^3Kri^'&o PMOS 
ixX^M2 1 fc«*;l/NMOS K^>vX^M2 2(D^— 
hS«(Cli. U-t»y hSUam^V r s 2 1 ^JcfctfV r s 

2 2/)<^tL^tLA:ti^;K^o ^fc. 5 

h^>vX^ M2 3(7) KU-r >a^li. PMOS 
i;x^M2 1 (D KU>r vm^S^Scfcl/'J'iz*^ hfi^^L 1 

2 2(7)V— Xmii(Cj$3^^3KTl^'5)o ^h>izyj\.— ^:y 
y*JWffl h^>vX^M2 3(7>y— hS«li. KU-r> 

[0 0 3 7] ^fz. (HlSSfSJaffl h^>ixX^M2 4(7> K 

U-f>S«i(i. U-b'V hHJEttJ&^L 1 3lrJSjS;Sti. 
V— XSffili. NMOS h^>vX^M2 2<t ^;U— 5 
>y^Wffl h^>vX^M2 3 <t(Dm8S^|CfgS|**ir 

[oo3 8];:^(=. ca>S£«i|f8i(BlS&2 1 acoibf^^. 

-b^V h*](»«^V r s 2 1 ;()<□ — U'^^U. 'J -tz 

li^V r s 2 2A<P— U'<;U. IslSS»«Hi^SW2 4 ;&< 

p— u^;nc<^-g)<t . PMOs h^:>':^x^M2 1 /)<:^- 
[0039] m^^mot&m'^. u -tz ^> h*i{a«^ v r 

s 2 1 *5J:r/lHl»»«<i^SW2 4/)<i:t(::/\-f U'<;u 
izU^tttiz. lilKfSiaffl h^>vX^M2 4;t)<:f > 

^M2 3(7>^-r^ L^l^fiaav t h;:)<tll:ft**i^o c 

^L. U-tr^v h h^>vX^M 1 1 fcci:t;3ta2f»^^ 
Di 1 (Ccfey«i«**L-g>a— /^x:7-<;u5»0:^*> h:j-:7 



fi^V r s 2 2*</\-f U^;U, lHlS&fgS<i-^SW2 4 ;()< 
□ — U^^KcX^bUr. NMOS h5>vX^M2 2/)< 
*tc(s]SSfflmiah^>v^X^M2 4 3!)<:t:7 

immtLx. ^;u— 5>^®naiffl h^>v^x^M2 3 

>vX^M1 1 3t)<^^lc;j-3?:K®45:<i:P,f«fU>o ca>tc 

(C. ^^^tL^^ftjm^^S. U-b'V K h^>vX^M 1 

1 ^MLX^J-tv hmJE(ft«&*aL 1 3fflJ(ca;!)<-r-^A< 

[004 11 t^^. z^ji^-^ty^fm^^m^w^xi^^m 

rSiz^i^Xit. 'J-b^v h h^VvX^M 1 ^(0^—hm 

^M2 3(DL^l>fimi±V t h(Cj:-QT$tll(C^^>3^ 
[0 0 4 2] tCL^X. ^<Dia4lC^LfcaE*lffl»ESS 

ffl h^>vX^M2 3a)%-r*L^l><lSffV t hJCJC 

M2 3ic-^LNr(i. 'j-b'> h h^>vx^M 1 1 <i: :^;u 

— h^>vX^M2 3<D#L#L^fligH<7> 

^ c CD L ^ u^^ta^±a)lt^r|^; c r il«-r ^ c <t A<M^ L 
INo cHCCcfctj. 'J-b'> h h^>vX^M 1 1 i::^;u— 
h^>vX^M2 3 ^<DPpia>7fP-bXfSt> 
O^lCctoT. 'J-b^v h h^^ixX^M 1 1 (7)5j->ffitjT: 

a *a * KSft (c L T J: y StSHzifi-:5lt ^ c ^ A< 

[0 0 4 3] <ffc. :^;U— 5>y»lt»ffl h^>i^X5»M 

2 3^ LTI*. U-b-v h h^>S;x^M 1 1 it 
it$$Lr 1 0<$^<^:l^oycL^l^^iSHV t hCDSl^t 

[0 0 4 4] \ii±(r>mE.UmM^2 ^ aXlt. 'J-b'>h 

mi£y c o n t lc€t||(c*l'(»-r^c<t*<-c?^^<b:i:=t 

[0 0 4 5] ^xiz. ±u(DmfS,izmpLx. mmm^^o 

«a'r-&cit;!)<Plffife(s]K«i«««icoLxrttW-r^o c 
T>3^/y-rX^-V'>-byHilK3 0<DrtaJlcff$ia^*i 

[0 0 4 6] 13 51^. ^nrnzmmsimumnmii^so 
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[0 0 4 7] IS5(Z^-rS»litSS3 0a*«iaf 

-r-SfciTxr. iii«[Hlssi Oalrol^r^i51J:S|fi3(cafeH* 
[0048] Esic^-Tcfc^ic. k TCSt^^teSc-r-S 

fzi^a>mmmp^?i 3 o a i^. mmm» 1 o a p^omv^m 

h^>i^X^M1 2^«*:r/ffigJ^ h^>vX^M 1 3^ 

i>X^M1 3(DV— 5lJS«<i#taL1 4$^ 
Lr. C(;>^Til« h^>v7.^M 1 3i:lf(S|^-*$14* 

M3 hB«fcfi. (alSS^U»^<l^SW3 0*< 

[0 0 4 9] frS«^ h^VvX^M 1 3t^S&^^)^7L 

m h^>vx5'M3 1 <i:(7>m«^f*. saatS3 o 1 iz 

Xl^^o 

[0 0 5 0] mSS^Ulft^ffi h^>i^X^M3 1<DKU 
-(>mmt. ii^Sffl h^VvX^M 1 2 4!:15«|^-<^1t 
^^^'Sm 1 MB) h^>vX^M3 2(DV-Xaiiicm 
S^^tLrl^^o CCOm 1 ^ift h^>'xX^M3 2(0^- 

hS«lc(i, h<l-^RST(DA*lc|^»BUr 'J-t2 

^M3 20) KU-Oaffiii. fflJ^lS P5^^:t-;UMOSgi 
X*&^ h5>vX^M3 3(D KU>r >aiilCfgg|**LT 
L^-So 5F^IC. CCD h^>i^X^M3 3a)V— 

[005 1] ®«ia»1 O al*3(D«J-fe':/ h h5> 

-r>a4i(i. m^itp^^^^j\^w\osmx'fc^ 

X^M3 4(0 KU^>mffilCffiJ^^tlTl>'5o C(Dh5 

>i/X^M3 4(DV— xS4i(::i*. aSSffVDD3b<Hi 
m^tiXl^^o 'Jir-v h h5>v>X^M 1 1 fc^cfc 

> M 3 4 it ^mmr^mmit. mm^§i» ^oaa> 

[0052] h^>vX^M3 3fccfci;M3 4(7>&y— 

i>7.^hA3 2t h^>i;x^M3 3 <!: (DfgJSiS i: . ^ffi 
B^&^tltz h5>vX^M3 3fc<fcl/M3 4a)#y— h 
S«i:<DPBlfcli. (HJKtayftiLffl h5>vX^M3 53!»< 

l9:it^)*Lri^-5o c(Disi»«ya^ffl h^>*:>x^M3 



5(oy-hs«fci*. [s]K«y«^<i^sw3 oA<A^ 

K^y»;^fi^SWX 3 0 3!)<A:ft*4X'5o 

[0 0 5 3] Z.O^'iUmJ&iZ^l^X. ^TS«h^>i; 
X^M 1 3*>cfcl/IaISS«]y»xffl h5>i:/X^M3 5^• 
<^tlr;^>«^<^ L. I51SS^y«|;^ffi h5>i^X^M3 

*tLfc h^>vX^M3 3fccfcl/M3 4Ii. *U>K5 

^-mss^wiar^o ttoT. ffs«h^>vx^Mi 

3. {HlK*3!]y»^ffl h^>vX^M3 1 *5<*;l/M3 5$ 

6 ^:i-z?^mt Ltzm^iz. mmm^ 1 o a ^^comt^m 

h5>vX^M 1 2^. mi ^iS h^>vX^M3 2i: 

a)^iliJt^?ii:-rm2^ift h^>i>x^ tM,^ztiz^ 

[0 0 5 4] tan. ±t^a)mmmv^m3o acDthtimiz 
It. 'j-^v h^ymz^±-r^»m^fSi^'r^fzisb(Dn 

Ba~M-»t>:^'J >^ (Corelated Double Sampling: 
T. COStm^-t^) (H1S83 O b iblCiSitibitx-C 
l^^o ca)CDS(al!»3 0 b(DI*3SPflll5£(roixrii. » 
a>I§l6IC^L^T^H^"r^o 
[00 5 5] ±tHCD^iJ!lig*SS3 O a ^fflLNT k 

T c^m^i&^^-tt^Wimzr>i^xmm'r^o ^mmt^ 

STOAtitmy^^iy^MZ^^^mXit. niss^ygi 

^ffl h^>vX^M3 1 *5cfet/M3 5l*:^-:7ttai<t>:*: 

t^p^o znxiz^ij. mmm^S3o a <o±wm<mm 
o a\f^<om^tm9i.tt^\z^mt^^. ^§bm^m3 
o aitmmLxi^ui^^mttj:^, ^a>t^. *a«» 
m^Di it?ii. xmmzjtcfzm^mmnm<^t>*i 

[0 0 5 6] ^S^rBm(clslS&^y»;^ffl 
i>y^^hA3e^yt:p^mizi'^tttiz^ ®S&«ytft^ 

ffl h5>v?X^M3 1 ^^lfw\3 5 $:^>4^^<b:-r'5o 

za>4t^. ^T®«K^>vX^M1 3=fe,:i->ttS§ 
ttji-oXl^^o CttlCcfey. SI!|iit5»3 0a(Dl!lf**< 

gaiife^H^o c(;)ttSr*. Uir^:/ h h^vv^x^M 1 1 
cD>f- ha«icy-t^> hii^RS T3t)«A:^^;K'&<!:<t =t 
(c. m 1 ^iS h^>vX^M3 2(7>>^r- haffiicg-fe'v 

[0 0 5 7] ^S)iiteS3 0al*. U-b*>h<i^RST 
fiaX-fc-S h^>vX^M3 4a)tt3*SBE$«ilffllLT. * 

asE»«^Di i<D*v-Kffl!i(oae*tti::'j-fe*> ha 
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EVRIcjtl^-r^o C(D<t5i::. HiftiiteSI 3 o a ii 'j 
-r^o C(DJ:3^fai*lCj:y. lli!)litSS3 0ali. 'j 

[0 0 5 8] ±U(D^mm^^3 O a(D^^mf& 

I0059] <tC5T'. Z(Dmmmt^^3 O aVit. IS 

cfc o T« « * ^ □ -/ N-x -f ;i/ ^ *affi * -e-r . 
*^ s»itffi8g3 0a(Daf^-r^iia»««a>±fBofli 

[0 0 6 0] ^fz. ^HjiiteSS O aCDtU^lllJlCCDS 
iHlSSa 0 b^i5lt^c<i:(cj; ' j -tr K R S T O 

hSIWii. U-b^v h h^VixX^M 1 1 (D^-r^L^t^ 
fliSJEa>(i«bo^(Ccfcy . ^-li^aKi o ar*-S(DU 
'<;u^^Ct)?S:l>e ZOfz^^. CDSIelSR3 O bJCcfctJ. 
^t'lii^IlSS 1 O a ANbCD'J-b*> h$l§*<SS*tttciii 

[006 1] 061*. *«B^(C®fflpJg6^f CDSI51S&3 

0 b(7)isiss«;i£^j*jF-ria-efe'i)o l2 6rMi(5>j<t ur. 

1 @iR^a>®m(s]SS 10a. ii^lf^ m^ay^WSP^m 

3 0 aO-^ttttlZ. C(7>^i«)li<SS3 O alcSit 
-r-S 1 5IJ5i'(7>CDS(slSS3 O b<D«/a*^LTl>^o 
[0062] HeCZ^-Tcfc^fC. CDSl5IK30b-e 

it. ^mmp^?S3o at^i^th:ht^*ifzmiSim^(DX:^^: 
xi^^o ■9->:?;U7^— ;u Kfflx-r ^y^3 o 2(Dtii:tifflJ(c 

it. m^t:Sin^^fzif>a>'^>zfj\.7t^-ju\^mm&c3 

fftagCCIi, S2^aiEVREF^fltil&-r^S*®IES3 0 

3A<»K*tirL^-&o 

[0 0 6 3] ^fz. -9->:;f;U7n—;uKfflx-f ^5^3 0 2 



t-9->::^;U/-n-;uKfflSac3 1 .tomiSiS**. 

3 0 4a)A*da^|cm«8SF4xTl^'g)o T>:^3 0 4a>£ll 
:tiig^(cii. CDS§ac3 2;!)<SSS**i.. cds^S 
c 3 2(Dfteagii7>:^3 o 5(0A:^^a^lc^s^?ttrl^ 

[0 0 6 4] ^tz. ;u KfflSMc3 1 

2pmiEli3 O 3<tOfSJS^(*, <?^>ZfX^ ^y=F3 0e 
*^^LT. CDS§MC3 2<br>::^3 0 5^(DfgjS^ 
lcS^aS*Lrl^-&o ':7^>:?X-f •>f^3 O 6<7>fflffllCj; 

CDSSSC3 2(7>r>'::^3 o 5fflij(;)S^a)iH4 
gtLfcy. fc^iMtmmmi£\/RB Fizm^-r ^ztii< 

X^^J:5iZt^'oXl^^c 7'>::^3 O 5(7)il3^ffl 

^1*. h^>vX^M4 1 *^L-Ctli:^/<XL4 

1 ir«J9*3KTl^^o 

[0065] ^XiZ. CO^CDSlElSSa O bOifit^^. Hi 

mass 1 0 a i3J:U^^BlitgS3 O a iz^if^mi^tm 
m^itXmBM^^o ^-r. lli!lii<©S3 0aI^a)ftil« 
K^>VX^M13. h^>vX^M3 
1 ^ct:t/M3 5^:^>^^S<t L. ^fclElSS^yiSl^ffl h 
^:yi>7.^M3 6^:tZ?^BtLX. ^aiitSSS3 0a 
(cJ:-g,kTC«IW(7>{S3aHj4**<Ba*&$tt*o -tLT. C 
*l^l^ftfe^LMi^(DS(r. ^TiS« h^lxvX^M 1 3 
^:r>«®l::ft}*L^c^^. g-b^v h h^VvX^M 1 
1 VJRffifr'T'&o ctticJ:^. 3tai6««^D 1 1 
S'J-b^:; hmiEVR(c'J-b^> h-r^<t<t ^(r. zcDU-b 
h^JEVR^^Jig«m^^lL 1 4(rtli:b-r'5)o )ii±<0 

[0 0 6 6) g-b'v hfflH*<»T-r^<t. Mfbii 

Bg3 o a tmm^^&^ o a <h/)<mm0*j(c:^gt$*L^<t 

L.r^JS«ii#«L i 4(ctli:ti**iSo 

[00671 -tCD^. ^^>:^X-f »V^3 O 6fc*cfcl/-t>- 
>:^';U/1^— KffiX-f ^V5^3 O 2*:r>«^l^-r'So Z 

tLfCcfcU. -y-^z^yUTn— ;u Kffl§MC3 i t7>zf3 o 
4i:<0|g|^jSlc|ij«<l^(DmiEA<9i*D*tL. -ti->::^;u/1-v 

— ;UKfflSaC3 1 <tCDS§aC3 2<D5R*(C. 

^rpliccc;i:fzij«m#*<m^^Lrse**i^c zot 
^mm^tifzmmzit. g-b^v h$t#ja^*<ss$tLT 

[00 6 8] 'j-b^> h3SWii£^o^$"9->^;U7t^ 

-yi/KfflSac3 1 (rSa^-Sfciblc. linig<€S3 0 

acomi^^numif^t^-^^tttiz. ztitm^^tzit 

Z<Dm^izn&'J-^y K h^^vX^M 1 1 $^>ttS 

ttVR(cg-b'y h*4x. ^iS«(i^l9L 1 4ir(i«j-b-v 
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fflX-f *>f^3 O 2$:t>|CLfc». 'J-fe*:/ h<i#RS T 

x-f *>^3 o 2 t^:7(c-r-S)o 

[0069] C(Z)»^*(rcfey. CDS§aC3 2i:7'> 

ommvimmz^mLx. 9ja«h^>vx^M4 i s 

:tlAXL 4 1 (C|£j||**l^o 

[0 0 7 0] -hlECD^tlllitgSS o a A<iS(t^tl 

frii&(7> CMOS>r>-v-tr >-9-IslS&(r pTgE^f SIE 

:^%B^(c^^prtg/<j:SjE$|{ai[slfS2 0a(DSB2(D[s] 

itmam^i^LXTjiLx^^). ^omBm'^m-r^o 

^tz. S»!|ii*SS30al*J(Dmi^l!lh^>ixX^M3 

2o^-\-mmzit. 'j-t^v hai±;iS3 o 7cfcy u-tr-v 

[0 0 7 2] C(D0 7(r^-rSIE*l«SllBl»2 2 ar*. ^ 

iDii$sg3 o 3t<mf^^tiUi^m^<r>^mmf^mt lx 
mA{Z7jkLtzmj£»mms^2 ^ at. ^:^^{z\5\m(o^ 
^mm^mLxi^^o -tut>-^. my izfjkr mj±Mm^ 

»22a{t. CMOS>r>/<-^I51l»*«/a-r'g>PMO 
S h'7>^:^X^M2 1 fccfct/NMOS h^>V^X^M2 

m h^>v>X^M2 3(D KLx-f h^fil 

ic. K<t^RST^di:^"r-g)U-tr*> hli^^SL 1 

[0 0 7 3] ^f-. mS&ftJSffl h5>V>X^M2 4li. 
NMOS h^>V^X^M2 2 lb 5 
>v;^^M2 3 'J-b^^ hStt3a3 O 7<D 

[00 7 4] C(DSIE$l|{8)[i]SS2 2 a(^. |^4a>SJE$l 

taiHisi2 1 a t^mzmitr^o ^ut>-^. *-r. 'j-e 

h$llfflHi^V r s 2 1 ?!)<□- U><;U. 'J-tr^V h^l^ll 
#V r s 2 2?!)<a — U-^^U. [US&ftl^fi^S W 2 4 
— U^;Uir^f -Sit, PMOS h^>vX^M2 1 )b<:r> 

5taK»S^Dl 1 V- Ki1A<U-b'> hSavRIc 



[007 5] Nim^m(D^i^&. U-fe'V h ©1(^)^1^ V r 
s 2 1fcJ;i;|5|»miS<i^SW2 4;6<i:tlC/N-f U/<;U 
izi^it^^t. PMOS h^>vX^M2 1 
®. lalS&^jaffl h^>v;^^M2 4/)<7|-:/4*S^nfo 

ffl h^>v;^^M2 3<;)^-r^ L^t^fi^IEV t h*<tli 

[0 0 7 6] t^iz^ ^^mmo^m^A. ^j-tvhum 

(i-^V r 8 2 2 A</\>r U><;U. |HIS&»1S<1#SW2 4A< 

□ _L,K;KC^<bLr. NMOS h^>i^X^M2 2*< 
:t>^m. lslKm«lSh^>i;x^M2 4*<:;r:7«®i: 

^> hii^RS Ty- Kli. GNDm(i^S2g<t LT. ^ 
h^>V^X^M2 3(7)L^L>fi^iEV 

[0 0 7 7] l^X_tCD^I±^]t^[llSS2 2 a TMi. 5 

^JEV c o n t <;)fli^$l|iai^^Z<t(Cc): • j -fe ^> h h 

♦SS3 o a(DmYfr^m&^^^0±m)iiT(Dmtfsi^ 

[0 0 7 8] ^tz. mAom^tmrnz. 
*IWffl h^>vx^M2 3<Da«a)Bg(cri, ::fp-i2Xtf 

t»ffi h^>vX^M2 3(D€-L^l^fiiaiE(DltfCJCi:r 
[OO 7 9] tz^x. ±i^Lfz<^5iz. tij^lHlSSl 0 

a \f^(DmT^^mizi^mLxmi^r^mmm^S3 o a 
;b<Kitb*tfcia#rcfi. aiE*ijffli|5|SS2 0a(c<fcy. g 

S3 o aa)i!if*-r^sata»«(D±KiaTict9:s-r*c 

-So L;!)^L. ^t!)litgg3 0 atDaff-T'S^a^SJ^iiecD 
[00 8 01 dtLfC^^LT. ^Mii<>gS3 O alC^LT 

n^r^^UT:^m^^mm^itx. ^isiiKSsoa 
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[008 1] 081*. :$i%BMizmm'^mu/<^77.miSt 

[0 0 8 2] H8(C^-r/\VTXSa[«±lHl»3 O c 

ixX^ M3 7 *5cfci;M3 8 ^^affiLTl^-So h^>v;^ 
^M3 8fi. h^>vX4iM3 7 i:ltKLr<W^I* 1 0 

[00 8 3] ^ h^>v:^^M3 7 ^oc*:t/M3 8(0 

>f >mis(i. ^JS«^i^^L 1 Aizmmtstixi^'ho * 

tc. h^>i;X^M3 7(Z)>f-hS«lCfi. /nVTXS 

X^M3 8(7>>r— hm«(i. laS&yjy^^X^r *>5^3 O 
8 S::^ >«SS <t -r ^ C i: (C J: tj S^aiE V B A<ai^ID * 
tt. lH]SS^y»:^X>f '>^3 0 9$:i->«JS^-r*Ci: 

[0 0 8 4] lHlS&^U«I^X>r*>^3 0 8(i. Sl&igtS 

S3 O a I^OIslSSfgl^ffi h^>ixX^M3 1 *5<fct/M3 

5(rA:^^3K^Is]S&l*lt^t^SW3 0(z|^«fl Lxmmt^ 
ti-So lHlSS^yfe^x<^v5^3 O 9li. ccoEeIK 

«8E<l^SW3 0(7>i»«14-C?MBB**i^o ttoT. C(D 
/<>rrxa;lS^±IDS&3 O cTMi. lli][)ii*SS3 O 3(7) 

mi%4'iz<r>^^^>iy^^wi3Bt<:t:y^mtt^^). m 

[00 8 5] cniCcfctJ^ lli!)ii<>SS3 0a(7>ii)^pIgg 

lE*)ffli®SS2 O a(rcfcUffiS**ttcn— /<x:7y;u^cO 

[00 8 6] ^fc. l9]SS«y»^X-r *>^3 O 8*5<fct/ 
309i:mnfzZtiZ^^). ^aii*SS3 0a(D®tlf^f9 
Jtft(Clih5>v;x^M3 8(Dt!)ftt,<9Jl:S*t. *#3tf 

[0 0 8 7] 4*^. ±IB(7>^S)i@(>i§|3 0aa>[°]SS»^ 
mvit. »lSBh^>vX^M3 2i:Lr. [iimiE)K 
1 0 aI*30iitSffl h^VvX^M 1 2 <t C^^lt 

L. h5>vX^M3 2i: LTL^L^HSBEO) 



•b-> h h^>vX^M1 1 a>;i->Set*<Si6t)*v-6c^ 
'J-tr^v h h5>vX^M 1 1 fccfci;5ta2!}S^^ 
Di 1 icfc-sp— /\'x:7-i';u^a>±i*:; h7t-:7S»Si^cfc 

yffiT*1±^C^3!><Rlfili:<f ai£*l(»fHl»2 0 alc 
[0 0 8 8] {m^^) -7 \-*j<?7.mzmS:^*ifz^ 

^mmm{ziii^xm^i*itzmmm^ix-y7 kl/x 
a>ti^{z&-5l^xmizm^^^zi t\z^^j mit^mmt 

191 aii<'Sffl h^>vx^(7)tii±iaiE*i mm^omiSim 
fjiE'j-b'v h h^>vx^<7)y-haa*«in»Lr. fi 

IBU-tr^v h h5>vX^(7>;^>ffiti^<^|^^tB5ta^«m^ 
-f;u^?a):b*y h5j-:7jaa^a*»H»-r'SaEE*ltlBilsISS«t. 

^ ^-r -5) - <t $«H^ffl<t-r c MO s >r - v-tr >-9-o 

[0 0 8 9] (#fB2) |iIfiBaiE*IWlH]»l±. fIfB'J 

iB^- ha<i^aa^a{i(cig^LTiiriB5fca^^mTco 

:fciV-Ka4i^frtB*D^aJE(::U-t^v h Ltc^. fTlB^ 

»»iiaafi(c ift^-r ^ c i: ***a ^ -r -5 <«B iiEea> c 
[0 0 9 0] (f^fB3) mKmE.mm^m\t. 

:^;^MOS h^>vX^fc<fci;NTA'^>UMOS 
vX^$MfiiLT|iIfBU-tr'> h h^VvX^oy- hS 

-S^tlB 1 IB^tDCMOS-f >— 

[009 1] a«H4) fl(r8E:^;u-s>y*nsffl 
>vx^(i. >f-ha«<t Kuoa«<tA<infBu-t^y 

h h^>vX^COy- haffi<tffiSI**lfcMOS 
i^X^ -efc^ ;Z i: *t$a^-r^mB 3ffi«(0CMO S -f 

[0 0 9 2] (^Bs) mt^ii-j h:^ym^&SL(omm 
ftirfcu^T. fltB:^;u-5>y»jffliffl h5>vx^a>K 
u-f >a«(cfsis*tLy=«9fap5^-\':r'^;uMos h5>v 
x^*/tiifiiJIBN^v^^;uMOS h^>vx^/)<:r>« 
SS^**L. SJSB:^;u-s>^*IWffl h^>vx^ov- 
xa«r::t81S*tLf=I9tHN^v^>UMOS h^>vX^ 
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-r -sme 4fHe(;)c MO s >r > ~v^-b >-ito 
[009 3] mgB6) mim&^m^mt. fiiEu 

-r f+iE 4 iH«o c M o s -r ^ — >-9-o 
[009 4] (f«H 7 ) ifrlBma SfltaiHiKii . ffrlE u 

-SWfE 1 lEKcT) C M o s > — v-tr >1fo 

[0 0 9 5] inns) mK'j-^-j hmmcom^n^ 
tzit'tcommt^i^. mrm^vcors. miEittg^h^^ 

Lrffll^^ c <t: (c J: y Wii^r^^mmp^^^^ h> izm 
'r^zti^mtr^m^^ tma> c m o s >r > - i>H2 

[ o o 9 6 ] (ittE 9 ) mtmE.umm»it. mt^i^ 

0) c M o s -r > — v-b >-9-o 
[009 7] am 1 o ) iJifE^iiiiitssifi. m^m 

lyT^^it. mtmv^mm^iz^i^x . mlm^a>mwbh 
[00 9 8] (^+8E 1 1 ) mtrnwimp^^it. mm 

Y^mm^izni^X. IdSEiiKffl K^>v;^^^<*:l/IUtE 

m^ft*J(cfgmL. HIE'J-tr^v hMflFp1Jan(c^^l^T. MIE 
litSffl h^>i^X^fc^cfcLf^trtE^TiS« h^>v^X^^|Jj 
lEm 1 (D^i* h ^ > vt: ^ <t ^a^fl^lc^^gSf ^ iHlSS^ffl 

mEl OfEKOCMOS>r pt— v-tr^+J-o 
[0 0 9 9] a^tEl 2) iatB^l!li§«SlC*5t>T. 

C<t*«»a^-r€»i^fEl OfiESCDCMOS-f >-v-b> 

[0100] ({t8E 1 3 ) mtimmm«^»(Dni^mz 
^i^x. mtimmmi^^\znr^^<^7:;^m^^mim^ 
ii:^^U77.m&j^mit^^izmr^ztinmtr^ 

mE 8 iEKCD C M O S -f > — v-t2 >1^o 
[0101] 



^-i^-bvit-ei*. 5taft»lft^a> 

«^b*l*€>o ctifCcfcoT. liiRlHlSSOrtfflJlcfci^T. 
- Klc± C -g) J; y «Ji£ ^ ti ^ □ ~/ <X :? 

[0 10 2] ii*Sffl h^>vX^<tffa 

mJ^-^VCOmO^Wli^LX. mSOJ^aS^JUTOk T 

[0 1] *:«B^a)CMos>r>— v-tr>-9-*<m{i-r'5m 

[12 2] **B^CDCMOS-<y— v-b>1ta>±i*«ja* 

[03] Sm»)«llHlSSJ:»'Jtb**tL-g)U-b'> hfi#(D/< 
;ux ff^^^^j ^ ^-ria "c? & ^ o 

[[114] :$:^B^(c^^pJ^nj:aiE»lf»)[s]SS(7)mia>[5]% 

[0 5] :«:%B^(cS[^RT«g;'«j:Si|]ii«gSa>0f%«iS0i)$ 

[0 6] *^B^|ciSfflplHfe?S:CDS0S8<OIslSS«fi£<5JJ* 
0"C?fe'5)o 

[0 7] *:^BJ(C^fflpI^^caE*llW0»a>m2a>lHl» 

I8ia<5ij*^-r0-efe'i>o 
»«fi£<5Jj*^-r0t?&So 

[09] tt*<7)CMOS-r v-tr>^tlC^5(t^m-<D 

i®miHis& ^ a)^i2i(7>iHiffiffifi£0ij ^ ^-r 0 r- $) ^ o 

[»^<DttB^] 

1 O a HI^lHlSg 

2 0a mE,um^s6 

o 1 1 

Mil U-tr *v h l/i^X^ 

M 1 2 mP^m \-'p>iy7.^ 

M 1 3 trSS h5>vX^ 

L 1 1 u-b*y hti^S 
L 1 2 'ffmvim^m 
L 1 3 'j-b^y hsa«i&ta 

L 1 4 ^ISS^ti^S 
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[IS3] 



VDD- 
Vcont- 



GND- 



T301 T302 T303 
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20 
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[|S4] 




15] 




[me] 



20a 



aob 



cosiais 

304 C32 305 




L41 



fS06 
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[07] 



22a 






4M118 AA04 AA05 AB01 6A14 CA02 
CA09 DB11 DD10 DDI 2 FA06 
FAll FA33 FA42 

5C024 AX01 CX05 GX03 GX18 GY31 
GY38 HX05 HX29 HX35 HX40 



